Ascorbate and glutamate release in the rat hippocampus after perforant path stimulation: a "dialysis electrode" study.
Excitatory amino acids have been proposed to play a critical role in the development and maintenance of epileptic seizures and in the development of neuronal damage. Previous animal studies of glutamate during seizures, however, have often failed to measure any rise in glutamate. We have overcome many of the problems of these studies by using an animal model in which epileptic afterdischarges are induced by stimulation of the perforant path, and glutamate and ascorbate are measured using a newly developed microdialysis electrode that combines the advantages of microdialysis and in vivo electrochemistry. We have successfully shown (1) a rise in glutamate after an epileptic afterdischarge, (2) a concomitant initial fall and then a later rise in ascorbate, and (3) progressive dwindling of this effect when afterdischarges are repeated within minutes, despite similar electroencephalographic responses. The possible mechanisms of these effects are discussed and include ascorbate/glutamate heteroexchange, reversal of the glutamate uptake mechanism, and augmentation of glutamate uptake after a seizure.